Summary
Introduction
Transition to motherhood is a time of heightened vulnerability to emotional problems. New mothers are faced with multiple biological, psychological and social changes and demands requiring adjustments and often involving difficulties and concerns [1] [2] [3] [4] . Against the background of possible underlying genetic or dynamically evolved vulnerabilities, these changes may trigger mental health problems [5] . Up to 50% of all mothers are confronted with mental health problems in the first postpartum year [6] [7] [8] [9] . Separate conditions such as the baby blues, postpartum depression, postpartum psychoses, anxiety, posttraumatic stress disorder and disorders of the mother-infant relationship have been described [6] [7] [8] 10] . Other authors define mental health problems more broadly as mental distress including all conditions that affect emotional status of women around childbirth such as anxiety, depression, worry, control, quality of life, sleep disturbances, and low self-esteem [4, 7, 9, 11] . Despite of the high occurrence of these mental conditions, they often remain unrecognised and untreated, which can have pernicious short-and long-term effects for the mother, the child and the family ( [8, 12] . Since mothers tend to see themselves as suffering from a "normal" condition, they often do not pro-actively seek help for treatment [13] [14] [15] . The involvement of midwives or other health care professionals, who visit women at home, may facilitate early identification of mental health problems [8, 16] . Actually, the first phase after hospital discharge may be a particularly sensitive period with respect to the development of mental distress [17] . This period is a trying time, often without professional stand-by, when the mother returns home with the newborn and is confronted with the responsibility for infant care, breastfeeding and recovery from birth in her social environment [18] . In Switzerland, standard care for childbirth is provided by obstetricians. However, many women engage the additional care of independent midwives. In 2007, approximately 50% of all child-bearing women had midwifery homecare after childbirth, 9% antenatal care and 4% intrapartum care (midwife-led births at home or in birthplaces) [19] . Continuous care by the same independent midwife during pregnancy, delivery and in the postpartum period was delivered to 3.8% of all child-bearing women. Postnatal visits of midwives mostly begin after hospital discharge, at around the 5 th day postpartum. Until 10 days after childbirth these consultations are reimbursed by the mandatory health insurance. On average, 3.8 visits take place in the first 10 days postpartum [19] . In recent years, the length of stay in hospital after childbirth has steadily decreased from an average stay of 5.9 days in 2000 to 5.03 days in 2011 for vaginal deliveries without complications [20, 21] . Annual statistics of a large hospital in Zurich shows even shorter hospital stays with an average of 5.4 days in 2007 and 4.2 days in 2010, being lowest in mothers with single infants delivered vaginally and at term (4.7 days in 2007 and 3.6 in 2010) [22, 23] . With the introduction of the diagnose-related groups (DRGs) in Switzerland in 2012 a further decrease is expected, because it becomes more lucrative for a hospital to release a patient as soon as possible, while the old system with daily rates for a hospital bed provided rather an incentive to extend hospital stays [24] . Against this background, the need for homevisiting midwives in the first days postpartum may rise in forthcoming years. Midwives therefore will probably be more commonly confronted with the very early problems of mental health. Research on predictors of postpartum maternal mental health problems, so far, has paid little attention to the period immediately after hospital discharge and on midwifery care. Previous studies mostly were conducted later than four weeks after childbirth [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] . The few studies performed in the first days after childbirth were undertaken, when women were still in hospital [6, [35] [36] [37] [38] [39] [40] [41] [42] . They identified the following predictors of maternal distress: psychological factors (history of depression, elevated trait anxiety, vulnerable personality style, stressful life events, low life satisfaction, low self-esteem) [35, 38, 39] , socio-demographic factors (young age, being a single parent, lower social class, lower educational level, immigration, lack of perceived support) [38, [40] [41] [42] , maternal factors (primiparity, multiparity, negative experience of labor, short interpregnancy interval, dissatisfaction with infant feeding method) [35, 38, [40] [41] [42] and infant-related factors (serious health problems of the infant, low birthweight) [35, 40] . The aim of this study was to provide information about socio-demographic, maternal, and infant-related predictors of postpartum maternal mental distress in the first ten days after childbirth, making use of the data from the Swiss national statistical database of independent midwives, which collects data in the home care setting.
Methods
Our study is based on the Swiss national statistical database of independent midwives, a compulsory, annually updated administrative-clinical database. It holds standardised data about the services and all care provided by independent midwives in Switzerland, collected during home visits. The questionnaire comprises all relevant information related to pregnancy, birth and the postpartum period (e.g. sociodemographic situation of the mother, number of midwifery consultations, location and course of delivery, birth outcomes, reasons for postnatal visits). The rates of missing data are low (at most 5%, depending on the question).
Study design, study population and outcome definition
We used the 2007 data, covering all mothers whose midwifery home care was completed between 1 January and 31 December 2007. Overall, 722 independent midwives provided care for 39,365 women [19] . For the present study, we included only mothers with live births and with midwifery care in the first 10 days after childbirth (N = 34,295) ( fig. 1 ). From this source population, both cases and controls were sampled for the present nested case-control study to analyse a range of exposures potentially associated with maternal distress. Eligible cases of maternal distress were all mothers in the source population, for whom the attending midwife had documented an entry of "postpartum depression" and/or "maternal decompensation" in the data form (n = 944). Decompensation -a term commonly used in Switzerlanddescribes a high level of distress and generally indicates that a person can no longer manage his/her daily life without getting (professional) support. Maternal distress in our study therefore not only encompasses postpartum depression, but is considered to be an indicator of a broad spectrum of mental health conditions as also defined by Jomeen [4] . The reporting of the outcome depended on each midwife's professional assessment and clinical judgement. Hence, it was not standardised, nor were screening instruments used. Therefore, the documentation of postpartum depression does not necessarily indicate the existence of postpartum depression according to the DSM-IV definition. However, in order to account for the possibility of a differential reporting of maternal distress between midwives, a matched case-control approach was chosen with matching by midwife, assuming that each midwife adopted a consistent assessment for the women she cared for. For each case, up to four controls were selected among mothers who were attended by the same midwife but had no documentation of maternal distress ( fig. 1 ). The study was approved by the Swiss Federation of Midwives and the cantonal ethics committee. 
Predictors
The investigated predictors were selected from findings in previous research [6, [35] [36] [37] [38] [39] [40] [41] [42] . They were defined as follows. Vocational education: years of education obtained after mandatory education, reported in three categories (<2 years, 2-4 years, >4 years). Midwife-led births: deliveries with independent midwives being the main responsible person (home deliveries or in birthplaces) versus other births (in hospitals with a medical doctor as main responsible provider). Small for date: weight below the 10th percentile for the respective gestational age according to the Fenton growth chart [43] . Gestational age of less than 37 weeks was considered as preterm birth. Pathological course of delivery: reported dystocia, induction of labor, haemorrhage, meconium-stained amniotic fluid and foetal distress. Summary indicators were constructed for the following conditions: maternal postpartum pathologies (including wound healing difficulties of the episiotomy or caesarean section cicatrice, problems with uterus involution, infection); breast or breastfeeding problems (sore nipples, skin fissures, engorgement, mastitis); infant weight gain concerns (not enough milk, insufficient weight gain); neonatal pathologies (infection, malformation, congenital heart defect, acute respiratory distress syndrome, meconium aspiration). Crying problems were also based on the midwife's documentation. Consequently, a report of excessive crying could have been based on the midwife's direct observation of the infant or on maternal report.
Statistical analysis
The prevalence of maternal distress was calculated for the whole source population (n = 34,295). In the case control study population (n = 4,580), the distribution of the predictors among cases and controls were compared. Simple and multivariable conditional logistic regression models were performed to calculate unadjusted and adjusted odds ratios and p-values in order to determine statistically significant differences between cases and controls (p-values <0.05) and to account for the matching [44] . For maternal age, linear association with maternal distress was tested by inserting a quadratic and cubic term into the model. Since they were not statistically significant (p >0.05), only the linear term was included in the final model. For parity, three categories were used (one, two, three and more children). The variables small for date and preterm birth were tested for interaction, yielding no statistically significant result. Thus, both variables were included in the final model.
Results
Prevalence of maternal distress in the source population Among 34,295 mothers with midwifery home care in the first 10 days after birth, 944 cases of maternal distress were identified. This represents a prevalence rate of 2.75% in the source population.
Cases
After excluding nine cases (no matching possible), the final sample for the case-control study included 935 cases and 3,645 controls (total: 4,580 mothers). These mothers were seen by 332 different midwives. The number of mothers attended by one midwife ranged from 3 to 125 (mean 29, SD = 25.53). Postpartum depression was documented for 546 cases (58.40% of all cases) and maternal decompensation for 412 cases (44.06%); both conditions were documented for 23 women. Table 1 shows the distribution of the predictors among cases and controls. Case mothers were significantly older, more often of Swiss nationality, less often living with a partner and intended less frequently to return to work after birth. Other socio-demographic characteristics were similarly distributed among cases and controls. Almost all maternal factors showed statistically significant differences between cases and controls. Women with maternal distress were more often primiparous and more likely to have attended prenatal classes compared to controls. Midwifery care during pregnancy was more frequent among the cases, whereas midwife-led births were less prevalent among the cases. Case mothers more often had undergone vaginally operative deliveries and caesarean sections and more often had a pathologic course of delivery. Concerns about infant weight gain were also more often documented in cases compared to controls. Regarding the neonatal factors, infants with medical pathologies and crying problems were more frequently documented in cases compared to controls.
Comparison of cases and controls

Predictors of maternal distress
The associations of the predictors with maternal distress from unadjusted and adjusted multivariable analyses are presented in 
Cases n = 935 n (%)
Controls n = 3645 n (%) P-value There were only a few differences between unadjusted and adjusted odds ratios. Associations of lower educational levels, full time employment before birth and breast or breastfeeding problems with maternal distress were statistically significant only in the multivariable analysis. On the other hand, maternal factors tended to have weaker associations in the multivariable model: attending childbirth classes, mode of delivery, and course of delivery were significantly associated with maternal distress in the unadjusted models, but not in the full model.
Socio-demographic factors
Discussion
Based on a midwifery home care setting, the present study provides evidence of predictors of maternal distress immediately after childbirth: midwife-documented infant crying problems and not living with a partner were strong predictors of maternal distress, whereas higher parity seems to be protective against maternal distress. Additional factors associated with a higher likelihood of maternal distress included older age, lower educational levels, breast and breastfeeding problems, infant weight gain concerns, neonatal pathologies, and midwifery care during pregnancy. A lower likelihood for maternal distress was seen for women with foreign nationality, women who worked full-time before birth, women who intended to return to work after birth and women who gave birth in a midwifeled setting. Mode of delivery, course of delivery and preterm birth were not significantly related to maternal distress. Previous findings on the relation between infant crying and maternal distress support our results [45] [46] [47] . Also being a single parent has been found to be a risk factor for early postpartum maternal distress [40, 42] . The results are less clear with regard to parity; primiparity as well as multiparity have been found to be associated with a higher likelihood for maternal distress [40] [41] [42] . Work-related factors have barely been investigated in the early postpartum time. Findings obtained later after childbirth show, that women who work full-time are less likely to have moderate-to-severe depressive symptoms [28] . Furthermore, unemployment has been shown to be associated with poorer maternal mental health [9] . Also in line with our results, lower educational levels and infant health problems have been described to be associated with early postpartum maternal distress [35, 40, 41] , as well as maternal concerns about the babies' health and infant care have been found to be the main subjective stressors of mothers in the early postpartum period [48] . Research covering the initial phase after childbirth has shown a higher likelihood for maternal distress at young age and with immigration status [38] [39] [40] , whereas investigations performed later after childbirth have found that older age was associated with a higher risk for maternal distress but not foreign nationality [9, 49] .
Strengths and limitations of the study
The present study allows a broad view on early postpartum maternal distress immediately after hospital discharge. Most studies with similar questions used screening instruments on specific mental health outcomes and usually were performed when women were still in hospital [35] [36] [37] [38] [39] [40] [41] [42] 50] . To our knowledge, no study so far has investigated maternal distress in such a large population and examining as well as including simultaneously such a broad range of predictors (neonatal, socio-demographic, maternal). Furthermore, we can rule out selection bias because the Swiss national statistical database of independent midwives corresponds to the whole source population. The results of our study have to be interpreted in the light of the following limitations. The data originate from the annual statistics of the services provided by independent midwives in Switzerland. The definition of the outcome was therefore not documented according to a standard definition, but depended on the clinical judgement and assessment of each midwife and on the reporting behaviour of the mother. Accordingly, a differential reporting of maternal distress between midwives is possible. To minimise this problem, a midwife-matched case-control approach was chosen, assuming that each midwife adopted a consistent assessment for the women she cared for. In addition, it has to be considered that the definition used in the present
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Unadj. Odds Ratio (95%-CI) n = 4542
P-value Adj. Odds Ratio (95%-CI) n = 4461
P-value
Socio-demographic factors
Maternal age (in years) study is a broad indicator of mental health problems [4] . Nevertheless, because of the lack of standardised outcome measurement, we ran additional analyses separately for midwife-reported "maternal decompensation" and "depression" (data not shown). They yielded a very similar pattern of predictors. A further limitation is the lack of information about the previous history of the mothers' mental health. Pre-existing psychological or psychiatric disorders have been shown to be a strong predictor for postpartum mental health problems [6, 35, 36, 38, 39, 50] and therefore could have confounded our results: Because pre-existing mental disorders or premorbid psychological traits may lower the chance of having several children or of working full-time, case mothers are possibly underrepresented in these groups. In our study, this could have resulted in a seemingly protective effect of these two conditions for mental distress. In fact, being integrated in the work force or having children is more likely in women with good health [51, 52] . Because of the cross-sectional design of the present study, we did not have any information about the duration of maternal distress, nor the direction of the association. Crying problems may lead to exhaustion and maternal distress, but depressed mothers also may interact less with their infants, thereby possibly favouring crying problems [47, 53] . Because our study only included women with midwifery home care covering only 50% of all child-bearing women in Switzerland, the sample is not representative for the whole population of new mothers. Compared to all women with live births in Switzerland, women with midwifery home care tend to be older, to be primiparous, to live with a partner and to be of non-Swiss nationality [46] . Furthermore, underprivileged mothers may not be informed about independent midwives' postnatal home services.
Compared to other studies about maternal distress in the first week postpartum, the prevalence rate in the present survey is low (2.75%) [35] [36] [37] [38] [40] [41] [42] . Our study is a clinical survey on maternal distress, not a prevalence study based on systematic screening. Maternal distress therefore may be underdiagnosed with possible lower detection of milder levels of maternal distress and of psychological dimensions other than depression and decompensation. This assumption is supported by the fact, that baby blues have barely been documented in our study. Furthermore, mental health does not usually constitute the main focus of the midwives' home visits and women often do not talk about their mental health problems. Therefore, cases in our sample most likely relate to noticeable and obvious situations of elevated maternal distress. Another explanation for the low prevalence may be that the midwife's visit per se already constitutes an intervention with a beneficial effect on mental health, which would support the importance of postnatal home care [54] .
Implications for research and practice
The findings of our study suggest a profile of women at risk for early maternal distress. Particular attention should be paid to mothers with excessively crying infants, to single mothers and to primipara. Postnatal home care by midwives or other health care professionals provides a unique opportunity to identify these mothers early [17] , and to address possible underlying reasons for their elevated risk of maternal distress: additional demands, low perceived level of support, few possibilities to rest and low confidence in maternal competencies [5, 55] . Midwives or other health care professionals can support mothers by informing and counseling them about infant crying, breastfeeding, infant weight and infant health problems. Such support may increase mothers' feeling of being efficacious in their role as mother, thereby reducing the risk for maternal distress [56] . Furthermore, mothers can be linked to available healthcare services and can be advised how to best draw on support from their social network to get the necessary rest, a matter of particularly urgency when infants are crying excessively and for mothers who are not living with a partner. In fact, individualised postpartum care by midwives that incorporates the assessment of predictors and that provides intensive, professionally based postpartum support has been shown to be effective in the prevention of postpartum depression [54] . Additional research is needed to clarify the association of maternal distress with nationality and midwifery care. The lower likelihood of foreign women to experience maternal distress could be caused by an underassessment of maternal distress given that midwives did not work with interpreters. Furthermore, cultural differences in perceptions and expression of mental health problems and the reporting style of foreign women can also have lead to underassessment [57] . In our study, women who had used midwifery antenatal care were at a higher risk for postpartum maternal distress, whereas intrapartum care was a protective factor. Since only about half of all women, who engage midwifery home care during pregnancy also have a midwife-led birth, these two groups are not an identical selection of women [19] . In the group with antenatal care, women with health problems, with high concerns about their own and their babies' health, or with a greater underlying vulnerability for maternal distress may be overrepresented. On the other hand, women giving birth in a midwife-led setting are a selection of healthy, highly motivated and well educated women with a low risk medical history [58] . These differences may explain their different risk for maternal distress.
Conclusion
The present study provides evidence of predictors of maternal distress in a home care setting immediately after childbirth. Women with crying infants, single mothers, and primipara may need particular attention with respect to mental distress. These findings are important against the background that women with mental health problems often do not proactively seek help and that the length of hospital stay is decreasing. Midwives or other health care professionals who visit new mothers at home can play an important role in identifying, supporting and advising these women at risk.
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